:e listing 



(DGEUALIIVFOBJIUIION: 

(OAPPUWT: Evans, Ronald M. 
No, David 

(ii) TITLE OF INVEimON: HORMOMMIATED METHODS FOR MODUyjfcC 

EXPRESSION OF EXOGENOUS GENES IN miALUN SYSTE&IS, AN 
PRODUCTS RELATED THERETO 

(iii) NUlilBER OF SEQUENCES: 18 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Gray Cary Ware & Freidenrich LLP 

(B) STREET: 4365 Executive Drive, Suite 1600 
DOTY: San Diego 

a}MSTATE:CA 

(E) COSSiTRY:USA 

(F) ZIP:^!m^2189 

READABLE FORM: 
mM TYPE: Floppy disk 
) COMPUTE: IBMPC compatible 

(C) OPERATTNG SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Vej^ion #1.25 

(vi) CURRENT APPLICATION DATA: 

(A) AFPUCATION NUMBER: 

(B) FILING DATH: 
CLASSMGATION: 

(vii) PRIORAPPLICATIONDATA: 

(A) APPLICATION NUMBER: 08/974,|l 

(B) FILING DATE: November 19, 19^ 

(C) CLASSIFICATION: 

(vlii) ArrORNEY/AGENT INFORMATI(| 

(A) NAME: Relter, Stephen E. 

(B) REGISTRATION NUMBER: 3^,192 

(C) REFERENCE/DOCKET NUMER: SALK1520-2 

(ix) TELECOMMUNICATIONINFOMIATION: 

(A) TELEPHONE: 619-677- W09 

(B) TELEFAX: 619-677-14ff5 



(2) INFORMATION FOR SEQ ID J 

(1) SEQUENCE CSARAC 

(A) LENGTH: 71 aminos 

(B) TYPE: amino acid 

(C) STBANDEDNESS:si^te 

(D) TOPOLOGY: both 




57 



(ii) MOLECULE lYPE: protein 
(v)FBAGMENTTYPE: internal 



(») SEQIMCE DESGBIPM: SEQ ID N0:1: 

Cfs Xaa Xaa Cys Xaa Xaa Asp Xaa Ala Xaa Gly Xaa Tyr Xaa Xaa Xa 
1 5 10 15 

Xaa Cys Xaa Xaa Cys Lys Xaa Phe Phe Xaa Arg Xaa Xaa Xaa l^k Xaa 

20 25 

Xaa Xaa Xaa Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xa^aa Xaa Cys 
35 40 45 

Xaa Xaa Xaa Lys Xaa Xaa Arg Xaa Xaa Cys Xaa Xaa/^ Arg Xaa Xaa 
50 55 60 

Lys Cys Xaa Xaa Xaa Gly Met 
65 70 

3I1\[F0RMA1I0NF0RSEQIDN0:2: 

(DSEQMCECUABACTEBISTIGS: 

(A) LEIVGTD:5aniinoaci(ls 

(B) TYPE: amino acid 
(OSlitAHNESS: single 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(n) SEQUEiVCE DESCRIPTION: S$l ID N0:2: 

Glu Gly Cys Lys Gly 
1 5 

(2)INP0RMATI0NF0RSEQIDjf0:3: 

(i) SEQUENCE CHARACTEPUCS: 

(A) LENGTH: 5 amino a 

(B) TYPE: amino acid/ 
(OSMDEDNESS: /ingle 
(D) TOPOLOGY: unWown 



(ii) MOLECULE TYPE: deptide 



(v) FRAGMENT TYPH internal 
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(n) SEQraCE DESCBIPnOIV: S£Q ID \0:l 

GlySerCysLjsVal 
1 5 

(2)IIVF0RMA'n0NF0RSEaiDN0:4: 

(0 SEQUENCE (lABACTEMSK 
WLEKGTU: 2241 base pairs 

(B) ™ nucleic acid 

(C) STRMDEDNESS:botb 

(D) TOPOLOGY: both 

(lOUOIMlLE'nPErcDlVA 



(ix) FEATURE: 

(A) MME/KEY:CDS 

(B) yCA'nON:1..2241 
(0)01™ INFORMATION: /product= 'YgEcR" 



(n) SEQUENCE DESCRIPTION: SEQ ID N0:4 



ATG GCC CCC CCG ACC GAT GTC AGC CTG GffG GAC GAG CTC CAC TTA GAC 
Met Ala Pro Pro Thr Asp Val Ser Leu Gly ^^p 
15 10 15 i 



48 



GGC GAG GAC GTG GCG ATG GCG CAT GCiC GAC GCG m GAC GAT m GAT 
Gly GIu Asp Val Ala Met Ala His Ala AsnrAla Leu Asp Asp Plie Asp 
20 25 30/ 



96 



CTGGACATGTT6GGGGACGGGI 
Leu Asp Met Leu Gly Asp Gly Asp i 
35 40 45 



PTCCCCGCGTCCGGGATTTACCCCC 
rProGlyProClyPheThrPro 



144 



CAC GAC TCC GCC CCC TAC GGC GCT CTG GAT ATG GCC GAC TTC GAC TTT 
His Asp Ser Ala Pro ly Gly Ala Leu Asp Met Ala Asp Plie GIu Phe 
50 55 60 



192 



GAG CAC ATG TTT ACC GAT GOC CTT GGA ATT GAC GAG TAC GGT CCG AAG 
GIu GiD Met Phe Thr Asp Ala ^u Gly De Asp GIu Gly Gly Lys 
65 70 



240 



Cn CTA GGT ACC TCT AGA/ACG ATA TCC AAT TCT ATA TCT TCA GGT CGC 
Leu Leu Gly Thr Ser Arg Afg De Ser Asn Ser He Ser Ser Gly Arg 
85 90 95 



CAT GAT CTC TCG CCT TCC ACC ACC TTC AAC CCA TAC TCG CCG AAC GAA 
Asp Asp Leu Ser Pro Seo Ser Ser Leu Asn Gly Tyr Ser Ala Asn GIu 
100 105 110 



336 



AGC TCC GAT GCG AAC ftAG AGC AAG AAG GGA CCT GCC CCA CGC GTG CAA 384 
Ser Cys Asp Ala Lys Lyi Ser Lys Lys Gly Pro Ala Pro Arg Val Gin 
115 120 125 



59 



GAG GAG CTG TGC CTG GTT TGC 66C GAG AGG GGG TCC GGG TAG GAG;I<AG 
Glu Glu Lea Cys Leu Val Cys Gly Asp Arg Ala Ser Gly Tjfr His T)fr 
m 135 140 

AAC GCC CTC ACC TGT GGA TCC TGC AAG GTG TTC TTT CGA CCC /GC GTT 
Asn Ala Leu Thr Cys Gly Ser Cys Lys Val Phe Phe Arg Arg Ser Vaf 
145 150 155 

ACG AAC AGC CCC GTC TAG TGC TGC AAG TO GGG CCC GCC TtC GAA ATG 528 
m Lys Ser Ala Val Tyr Cys Cys Lys Phe Gly Arg Ala Cys Glu l^et 
165 170 175 

GAC ATG TAG ATG ACG CGA AAG TGT CAG GAG TGC CCC C^ AAA AAG TGC 576 
Asp Met Tyr Met Arg Arg Lys Cys Gin Glu Cys Arg Leu Lys /iys Cys 
180 185 190 

CTG GCC GTC GGT ATG CGG CCC GAA TGC GTC GTC CCCfCAC AAC CAA TGT 624 
Leu Ala Val Gly Met Arg Pro Glu Cys Val Val Pro Glu A^ Gin Cys 
195 200 205 

^ GCG ATG AAG CGG CGC GAA AAG AAG GCC CAG AAG CiC AAG GAC AAA ATG 672 

g Ala Met Lys Arg Arg Glu Lys Lys Ala Gin Lys Glu Lys/lsp Lys Met 
^ 210 215 220 

' S ACC ACT TCC CCC AGC TCT CAG CAT CGC GCC AAT fiCC AGC TO GCC TCT 720 

^ Tbr Tbr Ser Pro Ser Ser Gin His Gly Gly Asn Gly s|r Leu Ala Ser 

^ 225 230 235 240 ' 

GGT CGC GCC CAA GAC TTT GTT AAG AAG GAG aIT CIT GAC CTT ATG ACA 768 
^ Gly Gly Gly Gin Asp Phe Val Lys Lys Glu De Leu i^p Leu Met Thr 

W 245 250 

m TCC GAG eCG CCC CAG CAT CCC ACT ATT CCG (*A CTA CCT GAT GAA ATA 

h Cys Glu Pro Pro Gin His Ala Thr He Pro Leu L^u Pro Asp Glu He 

fn 260 265 270 

TO CCC AAG TGT CAA GCG CGC AAT ATA C(^ TCC TTA ACG TAG AAT CAG 864 
Leu Ala Lys Cys Gin Ala Arg Asn De Pro Ser ^u Thr Tyr Asn Gin 

275 280 285 

TO GCC GTT ATA TAG AAG TTA ATT TCC |AC CAG GAT CCC TAT GAC CAG 912 
Leu Ala Val De Tyr Lys Leu De Trp Tyr CIi/Asp Gly Tyr Glu Gin 

290 295 300 

CCA TCT GAA GAG CAT CTC ACG CGT ATA JtG ACT CAA CCC CAT GAC AAC 960 
Pro Ser Glu Glu Asp Leu Arg Arg De Metper Gin Pro Asp Glu Asn 

305 310 315 

GAG AGC CAA ACC GAC GTC AGC ITT CG& CAT ATA ACC GAG ATA ACC ATA 1008 
Glu Ser Gin Thr Asp Val Ser Phe Arg ml He Thr Glu De Thr De 

325 330 3b 

CTC ACG GTC CAG TO AH GIT GAG TTT CCT AAA GGT CTA CCA CCC TTT 1056 
Leu Thr Val Gin Leu De Val Glu Phe Ala Lys Gly Leu Pro Ala Phe 

340 345 350 



60 



AC4 AAG ATA CCC GAG GAG GAC GAG ATC ACG TTA OTA AAG GCC TG(f TCG 1 104 
Tbr Ljs De Pro GId Glu Asp GId Oe Thr Leu Leu Lfs Ala Qfs Ser 

355 360 3 

TCG GAG CTG ATG ATG CTC OCT ATC GCA CCA CCC TAT GAC CAJfi ACC TCG 1 152 
Ser Glu Val Met Met Leu Arg Met Ala Arg Arg iy Asp His Ser /er 
370 375 380 

GAC TCA ATA TTC rrc GCG AAT AAT AGA TCA TAT ACG CGCAAT TCT TAC 1200 
Asp Ser De Pbe Phe Ala Asn Asn Arg Ser lyr Thr Arg Asp s/r 

385 390 395 400 

AAA ATC GCC GGA ATC GCT GAT AAC ATT GAA GAC CTC C*G CAT TTC TCC 1 248 
Ljs Met Ala Gly Met Ala Asp Asn De Glu Asp Leu Leu HujjPbe Cys 
405 410 415 

CGC CAA ATC TO TCG ATC AAG CTC GAC AAC GTC GAi TAC CCC CIT CTC 1296 
Arg Gin Met Phe Ser Met Lys Val Asp Asn Val Glu Tyr/la Leu Leu 
420 425 430 

ACT GCC ATT GTC ATC ITC TCG GAC CGG CCG GGC fcTC GAG AAC GCC CAA 1344 
Thr Ala De Val fle Phe Ser Asp Arg Pro Gly Leu Gljl Lys Ala Gin 
435 440 445 

CTA GTC GAA GCG ATC CAG AGC TAC TAC ATC GAt ACG CTA CCC ATT TAT 1392 
Leu Val Glu Ala De Gin Ser Tfr Tyr De Asp Thr ^eu Arg De Tyr 
450 455 460 

ATA CTC AAC CGC CAC TCC CGC GAC TCA ATC ACC CTC CTC TTC TAC CCA 1440 
De Leu Asn Arg His Cys Gly Asp Ser Met Ser fieu Val Phe Tyr Ala 
465 470 475 4J0 

AAC CTC CTC TCC ATC CTC ACC GAG CTC C|T ACG CTC GGC AAC CAG AAC 1488 
Lys Leu Leu Ser De Leu Thr Glu Leu Argjhr Leu Gly Asn Gin Asn 
485 490 m 

GCC CAG ATC TCT TTC TCA CTA AAC CTC AAA AAC CCC AAA CTC CCC AAC 1536 
Ala Glu Met Cys Phe Ser Leu Lys Leu Asn Arg Lys Leu Pro Lys 
500 505 5} 

TO CTC GAG GAG ATC TCG GAC GW CAT GCC ATC CCG CCA TCG GTC CAG 1584 
Phe Leu Glu Glu De Trp Asp Val Hi/Ala De Pro Pro Ser Val Gin 

515 520 565 

TCG CAC CTT CAG ATT ACC CAG GAG GAG AAC CAG CGT CTC GAG CCG GCT 1632 
Ser His Leu Gin De Thr Gin GluiClu Asn Glu Arg Leu Glu Arg Ala 
530 535 i40 

GAG CGT ATC CGG GCA TCG ^TT GGC GGC GCC ATT ACC GGC GGC ATT GAT 1680 
Glu Arg Met Arg Ala Ser ValiGly Gly Ala De Thr Ala Gly De Asp 
545 550 7555 560 

TCC GAC TCT GCC TCC ACT TCG GCG GCC CCA GCC CCG GCC CAG CAT CAG 1728 
Cys Asp Ser Ala Ser Thr sfer Ala Ala Ala Ala Ala Ala Gin His Gin 
565 570 575 
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CCTCAGCCTC4CCCCfilGCCCCAAC(X;raraCTC 1776 
Pro GiD Pro GId Pro GId Pro Gin Pro Ser Ser Leu Tbr Gin Asn Asp j 

580 585 590 



m CAG C4C CAG ACA CAG C(H; CAG m CAA CCT CAG CTA CCA ( 
Ser Gin His Gin Hu- Gin Pro Gin Leu Gin Pro Gin Leu Pro Pro ( 

595 600 605 



PCAG 1824 



CTGCAAGGTCAACTGCAACCCCAGCTCCAACCACAGCTTCAfGACGCAA 1872 
Leu Gin Glj Gin Leu Gin Pro Gin Leu Gin Pro Gin Leu Gin Gin 
610 615 620 

CTC CAG CCA CAG ATT CAA CCA CAC CCA CAG CTC CIT CCI/GTC TCC CCT 
Leu Gin Pro Gin De Gin Pro Gin Pro Gin Leu Leu Pro Valuer Ala 

625 630 635 640 

CCC GTG CCC GCC TCC GTA ACC GCA CCT GGT TCC TTC/TCC GCG GTC AGT 1968 
Pro Val Pro Ala Ser Val Thr Ala Pro Gly Ser Leu Ser /la Val Ser 

645 650 655 



frl 



AGG AGC AGC GAA TAC ATG GGC GGA AGT GCG GCC ATA GGA CCC ATC ACG 2016 
Thr Ser Ser Glu Tyr Met Gly Gly Ser Ala Ala De Ciy Pro lie Thr 

660 665 670 

CCG GCA ACC ACC AGC AGT ATC ACG GCT GCC Git ACC GCT AGC TCC ACC 2064 
Pro Ala Thr Thr Ser Ser De Thr Ala Ala Val Thrflla Ser Ser Thr 
675 680 685 

ACA TCA GCG GTA CCG ATG GGC AAC GGA GTT dGA GTC GGT GTT GGG GTG 2112 
Thr Ser Ala Val Pro Met Gly Asn Gly Val Gly ValjGIy Val Gly Val 
690 695 700 

GGC GGC AAC GTC AGC ATG TAT GCG AAC GCC llAG ACG GCG ATG GCC TTG 2160 
Gly Gly Asn Val Ser Met Tyr Ala Asn Ala Gin THr Ala Met Ala Leu 
705 710 715 720 

ATG GCT GTA GCC CTC CAT TCG CAC CAA GA8 CAG CIT ATC GGG GGA GTG 2208 
Met Gly Val Ala Leu His Ser His Gin Glu Gin feu He Gly Gly Val 

725 730 735 



GCG GTT AAG TCG GAG CAC TCG ACC ACT CfA TAG 
Ala Val Lys Ser Glu His Ser Thr Thr Ala 
740 745 



2241 



(2)MOBMATIONFORSEQn)N0:5: 

(!) SEQUENCE CHARACTERISTICS: ^ 

(A) LENGTH: 746 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 
(x\) SEQUENCE DESCRIPTION: S^Q D) N0:5: 



# 
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Met Ala Pro Pro Thr Asp Val Ser Leu 6lj Asp GIu Leo His Leu Asp 
I 5 10 15 / 

Glj GIu Asp Val Ala Slet Ala His Ala Asp Ala Leu Asp Asp Pbe Asp 

20 25 30 / 

Leu Asp m Leu Gly Asp Glj Asp Ser Pro Gly Pro fily Phe Thr Pro 
35 40 45 / 

His Asp Ser Ala Pro ly Gly Ala Leu Asp Blet Aiallsp Phe GIu Phe 
50 55 60 / 

GIu Gin Met Phe Thr Asp Ala Leu Gly He Asp GUi Gly Gly Lys 
65 70 75 80 / 

Leu Leu Gly Thr Ser Arg Arg He Ser Asn Ser He Ser Ser Gly Arg 
85 90 95 / 

Asp Asp Leu Ser Pro Ser Ser Ser Leu Asn m Tyr Ser Ala Asn GIu 
Q 100 105 110 f 

g Ser C;8 Asp Ala Lj8 Lj8 Ser Lj8 L}8 61; Pro Ala Pro Arg Val Gin 
£ 115 120 125 / 

? GIu GIu Leu Cys Leu Val Cys Gly Asp Arg Ah Ser Gly Tyr His Tyr 
5 130 135 140 / 

" Asn Ala Leu Thr Cys Glj Ser C;^ Ljs Val Bbe Pbe Arg Arg Ser Val 
L, 145 150 155 / 160 

U Tbr Ljns Ser Ala Val 1^ Gys Cys Ljs Phe[6ly Arg Ala Cys Giu Met 
165 170 h 

-5 Asp Met Tyr Met Arg Arg Lys Cys Gin Glu Cys Arg Leu Lys Lys Cys 

m 180 185 m 

Leu Ala Val Gly Met Arg Pro GIu Cys ^1 Val Pro Glu Asn Gin Cys 
195 200 205/ 

Ala Met Lys Arg Arg Glu Lys Lys AlaAjIn Lys GIu Lys Asp Lys Met 
210 215 220 / 

Thr Thr Ser Pro Ser Ser Gin His Gly Gly Asn Gly Ser Leu Ala Ser 

225 230 235 / 240 

Gly Gly Gly Gin Asp Phe Val Lys lis Glu Ue Leu Asp Leu Met Thr 

245 250 I 255 

Cys Glu Pro Pro Gin His Ala Th/He Pro Leu Leu Pro Asp Glu He 

260 265 / 270 

Leu Ala Lys Cys Gin Ala Arg Akn Ue Pro Ser Leu Thr Tyr Asn Gin 
275 280 / 285 

Leu Ala Val He Tyr Lys Leu He Trp Gin Asp Gly Tyr GIu Gin 

290 295 / 300 



# 
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Pro Ser Glu 6Id Asp Leu Arg Arg De M Ser 6Id Pro Asp GIu ^^n 

m m m 

Gla Ser Gin Thr Asp Val Ser Phe Arg His De Thr Glu De Thryile 

325 330 

Leu m Val Gin Leu De Val Glu Phe Ala Ljs Gly Leu Pro/Ala Phe 
340 345 350 

Thr Lys De Pro Gin Glu Asp Gin De Thr Leu Leu Ljs )1a Cys Ser 

355 360 365 

Ser Glu Val Met Met Leu Arg Alet Ala Arg Arg iy /sp His Ser Ser 

370 375 31 

Asp Ser De Phe Phe Ala Asn Asn Arg Ser Tyr Tl^ Arg Asp Ser T)t 
385 390 395 400/ 

Lys Met Ala Gly Met Ala Asp Asn De Glu Asp ^eu Leu Dis Phe Cys 
405 410 415 

Arg GId Met Phe Ser Met Lys Val Asp Asn pi Glu Tyr Ala Leu Leu 

420 425 

Thr Ala De Val De Phe Ser Asp Arg Pro {fly Leu Glu Lys Ala Gin 
435 440 445 

Leu Val Glu Ala De Gin Ser Tyr Tyr De|isp Thr Leu Arg De Tyr 

450 455 4f 

De Leu Asn Arg His Cys Gly Asp Ser M^t Ser Leu Val Phe Tyr Ala 
465 470 475 / 480 

Lys Leu Leu Ser De Leu Thr Glu Lep Arg Thr Leu Gly Asn Gin Asn 
485 490 / 495 

Ala Glu Met Gys Phe Ser Leu Lys L'eu Lys Asn Arg Lys Leu Pro Lys 
500 505 / 510 

Phe Leu Glu Glu He Trp Asp ValfHis Ala De Pro Pro Ser Val Gin 

515 520 / 525 

Ser Dis Leu Gin De Gin g/i Glu Asn Glu Arg Leu Glu Arg Ala 
530 535 / 540 

Glu Arg Met Arg Ala Ser Va/ Gly Gly Ala De Thr Ala Gly De Asp 
545 550 /555 560 

Cys Asp Ser Ala Ser Thr S^r Ala Ala Ala Ala Ala Ala Gin Dis Gin 

565 h 575 

Pro Gin Pro Gin Pro Glif Pro Gin Pro Ser Ser Leu Thr Gin Asn Asp 

580 ^5 590 

Ser Glu Dis Gin Thr Gin Pro Gin Leu Gin Pro Gin Leu Pro Pro Gin 

/ 
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m 



600 



605 



Leu Gin Gly Glo Leu Gin Pro GIo Leu Gin Pro Gin Leu Gjh Tbr Gin 
610 613 620 

Leu Gin Pro Glo He Glo Pro Gin Pro Gin Leu Leu Pr(/Val Ser Ala 

623 630 635 640 

Pro Val Pro Ala Ser Val Thr Ala Pro Gly Ser Leu S^r Ala Val Ser 

645 650 653 

Thr Ser Ser Clu Tyr Met Gly Gly Ser Ala Ala De ^y Pro De Thr 

660 665 670 

Pro Ala Thr Thr Ser Ser De Thr Ala Ala Val Tltf* Ala Ser Ser Thr 

675 680 685 



Thr Ser Ala Val Pro Met Gly Asn Gly Val Gly V^ Gly Val Gly Val 

690 695 700 

Gly Gly Asn Val Ser Met 1>r Ala Asd Ala Glnjhu* Ala Met Ala Leu 
705 710 715 



Met Gly Val Ala Leu His Ser His Gin Glu m Leu lie Gly Gly Val 

725 730 733 



a = s 



Ala Val Lys Ser Glu His Ser Thr Thr Ala j 
740 745 



(2)II«F0RMATI0NF0RSEQIDIV0:6: 

(I) SEQIMC£ dARACTEBISIICS^ 
WLMGH: 2241 base pairs J 

(B) TVPE: nucleic acid 

(C) SmNDED»:both 

(D) T0P0yGY:both 

(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 
tt) NAME/KEY: CDS 
(B)L0CATI01V:L2241 j 
(D) OTHER EVFORJIATIIIN: /product= "VpEcR" 



(xi) SEQ«CE DESCRIPTION: SEQ ID N0:6: 

ATC CCC CCC CCG ACC GA| GTC AGC CTG GGG GAC GAG CTC CAC TTA GAC 48 
Met Ala Pro Pro Thr Asp f al Ser Leu Gly Asp Glu Leu His Leu Asp 
1 5 ro 15 



GGC GAG GAC GTG GCG^TG GCG CAT GCC GAC GCG CTA GAC GAT TTC GAT 96 
Gly Glu Asp Val Ala Met Ala His Ala Asp Ala Leu Asp Asp Pbe Asp 

20 25 30 




65 



m GAC ATG TTG CGG CAC GCG GAT TCC CCG GCT CCG GGAMT ACC CCC 144 
Leu Asp Met Leu Gly Asp GlyAsp Ser Pro GljPro Gly Phe Ttfr Pro 
33 40 45 

CAC GAC TCC GCC (XIC TAC CGC GCT CTC GAT ATG CCC GA* TTC GAG TIT 
His Asp Ser Ala Pro Tyr Gly Ala Leu Asp Met Ala Asp PhejGIu Phe 
50 55 60 



GAG CAG ATG TIT ACC GAT CCC CH GGA AH GAC GAGfTAC CGT CCG AAG 240 



Glu Gin Met Pbe Thr Asp Ala Leu Gly De Asp Glu Tjr CI; 
65 70 75 80 



GlyLys 



CTT CTA CGT ACC TCT AGA AGC ATA TCG AAT TCT ATi TCT TCA CGT CGC 
Leu Leu Gly Thr Ser Arg Arg fle Ser Asn Ser De Ser Sf r Gly Arg 

85 90 95 



GAT GAT CTC TCG CCT TCG AGC AGC TTG AAC GGA lUS TCG CCC AAC CAA 
Asp Asp Leu Ser Pro Ser Ser Ser Leu Asn Gly Tyr SerjAla Asn Glu 
100 105 110 



AGC TCC GAT GCG AAG AAG AGC AAG AAG GGA CCT m CCA CGG GTG CAA 
Ser Cys Asp Ala Lys Lys Ser Lys Lys Gly Pro Ala Pro^rg Val Glu 
115 120 125 



CAG GAG CTC TCC CTG GIT TGC GCC GAC AGG GCffTCC GGC TAC CAC TAC 
Glu Glu Leu Cys Leu Val Cys GlyAsp Arg Ala Ser G^ Tyr His ly 
m 135 140 

AAC GCC CTC ACC TGT GAC GGC TGC AAG CGG Tft TTT CCA CGC AGC CTT 480 
Asn Ala Leu Thr Cys Glu Gly Cys Lys Gly Phe Ph^Arg Arg Ser Val 
145 150 155 160 i 

ACG AAG AGC CCC CTC TAC TGC TGC AAG TTC * GG CCC CCC TGC CAA ATG 
Thr Lys Ser Ala Val Tyr Cys Cys Lys Phe Gly Ai| Ala Cys Glu Met 
165 170 175 

GAC ATG TAC ATG AGG CGA AAG TGT CAG GAIB TCC CGC CTG AAA AAG TGC 576 
Asp Met iy Met Arg Arg Lys Cys Gin Glu Cy) Arg Leu Lys Lys Cys 
180 185 19 

CTG GCC GTG GGT ATG CGG CCG CAA TCC dTC GTC m GAG AAC CAA TGT 624 
Leu Ala Val Gly Met Arg Pro Glu Cys Val Pro Glu Asn Gin Cys 
195 200 205 



GCG ATG AAG CGG CGC CAA AAG AAG GCqCAG AAG GAG AAG GAC AAA ATG 
Ala Met Lys Arg Arg Glu Lys Lys Ala Gin |js Glu Lys Asp Lys Met 
210 215 220 



672 



ACC ACT TCG CCG AGC TCT CAG CAT GGC GGC AAT GGC ACC ITG GCC TCT 
Thr Thr Ser Pro Ser Ser Gin His Gly CI/ Asn Gly Ser Leu Ala Ser 

225 230 235 / 240 



720 



GGT GGC GCC CAA GAC TTT GCT AA^AAG CAG ACT CCT GAC CCT ATG ACA 
Gly Gly Gly Gin Asp Phe Val Lys Lys Glu De Leu Asp Leu Met Thr 

245 250 / 255 



768 



/ 



\ 66 



TGC GAG COG CCC CAG CAT GCC ACT ATT CCG CTA M CCT M GAA ATA 
Cys Glu Pro Pro GIo His Ala Thr Qe Pro Leu Leu Pro Asp 61/ De 

260 265 270 



816 



TTG CCC AAG TGTCAA GCC CGC AATATA CCTTCCTTA AflG TAC AATCAG 
Leu Ala Ljs Cys Gin Ala Arg Asd He Pro Ser Leu Thr TjTfisu GIo 
275 280 285 



864 



TTG GCC err ATA TAC AAG TTA AH TCG TAC CAG CAT GGC TAT GAG CAG 
Leu Ala Val De Ljs Leu De Trp Gin Asp Gly iWciu Gin 

290 295 300 



912 



CCA TCT GAA GAG GAT CTC AGC CGT ATA ATG ACT CM CCC GAT GAG AAC 
Pro Ser Glu Glu Asp Leu Arg Arg He Met Ser Gin Pro/Asp Glu Asn 
305 310 315 320 

GAG AGC CAA ACC GAC GTC AGC TTT CCG CAT ATA A^CC GAG ATA ACC ATA 1008 
Glu Ser GIo Thr Asp Val Ser Phe Arg His He Thr Gl|| He Thr He 

325 330 335 

CTC ACG GTC CAG TO AIT m GAG TTT GCT AAA GGT CTA CCA GCC m 1056 
Leu Tbr Val GIo Leu He Val Glu Phe Ala Lys Gly yeu Pro Ala Phe 

340 345 350 



ACA AAG ATA CCC CAG GAG GAC CAG ATC ACG TTA CTA AAG GCC TGC TCG 1104 
Thr Lys He Pro GIo Glu Asp Gin He Thr Leu Le^ Lys Ala Cys Ser 

355 360 365 



TCG GAG GTG ATG ATG CTG CGT ATG GCA CG| CGC TAT GAC CAC AGC TCG 1 152 
Ser Glu Val Met Met Leu Arg Met Ala Arg Ar^Tjrr Asp His Ser Ser 

370 375 380 

GAC TCA ATA TTC TTC CCG AAT AAT AGA TCA TAT ACG CCG GAT TCT TAC 1200 
Asp Ser He Phe Phe Ala Asn Asn Arg Ser T* Thr Arg Asp Ser Tyr 

385 390 395 loO 

AAA ATG GCC GGA ATG GCT GAT AAC ATTffiAA GAC CTG CTG CAT TTC TGC 1248 
Lys Met Ala Gly Met Ala Asp Asn He Glu A^p Leu Leu His Pbe Cys 
405 410 4lf 



CGC CAA ATG TTC TCG ATG AAG GTG GlC AAC CTC GAA TAC GCG CTT CTC 
Arg Gin Met Phe Ser Met Lys Val Asp l^n Val Glu Tyr Ala Leu Leu 

420 425 43 



1296 



ACT GCC ATT GTC ATC TO TCG GAOCGC CCC GGC CTC GAG AAG CCC CAA 
Thr Ala He Val He Phe Ser Asp Arg Pro Gly Leu Glu Lys Ala GIo 
435 440 44 



1344 



CTA GTC GAA GCG ATC CAG AGC TAC TAC ATC GAC ACG CTA CGC ATT TAT 
Leu Val Glu Ala He GIo Ser Tyr Tfr He Asp Thr Leu Arg He lyr 
450 455 460 



ATA CTC AAC CGC CAC TGC CGC GAC TCA ATG AGC CTC CTC TO TAC GCA 
He Leu Asn Arg His Cys Gly Asp Ser Met Ser Leu Val Phe Tyr Ala 
465 470 475 480 



1440 



67 



MG CTG CTC TO ATC CTC ACC GAG m CCT ACG CTG GGC AAC CAG m HX8 
Ljs Leu Leu Ser lie Leu Thr Glu Leu Arg Thr Leu Gly Asn Gin Asn 
485 490 495 



CCC GAG ATG TGT TO TCA CTA AAG CTC AAA AAC CGC AAA CTG CO 
Ala Glu Met Cys Phe Ser Leu Ljs Leu Ljs Asn Arg Lys Leu Pro Ljs 
500 505 510 



lAAG 1536 



TO CTC GAG GAG ATC TGG GAC GTT CAT GCC ATC CCG CCA TCfi GTC CAG 15X4 
Phe Leu Glu Glu De Trp Asp Val His Ala De Pro Pro Ser Val G|i 

515 520 525 

TCG CAC CTT CAG AIT ACC GAG GAG GAG AAC GAG CGT CTC ^AG CGG GCT 
Ser His Leu Gin He Thr Gin Glu Glu Asn Glu Arg Leu Glu Ai^ Ala 

m 535 540 



GAG CGT ATG CGG GCA TCG GTT GGG GGC CCC AH ACC GQ 
Glu Arg Met Arg Ala Ser Val Gly Gly Ala De m Ala Gly llq 

545 550 555 560 



GCC AH GAT 1680 



TGC GAC TCT GCC TCC ACT TCG GCG GCG GCA GCC GCG GCC CAG CAT CAG 
Cys Asp Ser Ala Ser Tbr Ser Ala Ala Ala Ala Ala Ala Gin/His Gin 

565 570 575 



1728 



CCT CAG CCT CAG CCC CAG CCC CAA CCC TCC TCC CTGMCC CAG AAC GAT 
Pro Gin Pro Gin Pro Gin Pro Gin Pro Ser Ser Leu 1 

580 585 590 



1776 



TCC CAG CAC CAG ACA CAG CCG CAG CTA CAA CCT BAG CTA CCA CCT CAG 1824 
Ser Gin His Gin Tbr Gin Pro Gin Leu Gin Pro Gin (eu Pro Pro Gin 

595 600 605 



CTG CAA GGT CAA CTG CAA CCC CAG CTC CAA CCA CAG CIT CAG ACG CAA 
Leu Gin Gly Gin Leu Gin Pro Gin Leu Gin Pro (jin Leu Gin Thr Gin 
610 615 620 



1872 



CTC CAG CCA CAG ATT CAA CCA CAG CCA CAGf CTC CTT CCC GTC TCC CCT 
Leu Gin Pro Gin De Gin Pro Gin Pro Gin Led Leu Pro Val Ser Ala 

625 630 635 m 



1920 



CCC GTG CCC GCC TCC GTA ACC GCA CCT fiCT TCC TO TO GCG GTC ACT 
Pro Val Pro Ala Ser Val Thr Ala Pro Glyfier Leu Ser Ala Val Ser 

645 650 ^5 



ACG AGC A6C GAA TAC ATG GGC GGA IGT GCG GCC ATA GGA CCC ATC ACG 
Thr Ser Ser Glu Tyr Met Gly Gly Ser Ala Ala De Gly Pro De Thr 
660 665 $70 



2016 



m GCA ACC ACC AGC ACT ATC AM GCT GCC GH ACC GCT AGC TO ACC 
Pro Ala Thr Thr Ser Ser He Thr Ala Ala Val Thr Ala Ser Ser Thr 
675 680 /685 



2064 



ACA TCA GCG GTA GCG ATG GGC AAC GGA GH GGA GTC GGT CTT GGG GTG 
Thr Ser Ala Val Pro Met Gly Asn Gly Val Gly Val Gly Val Gly Val 

690 695 / 700 



2112 



68 



GGC m m GTC AGC ATG TAT GCG AAC GCC GAG AOG GGG ATO GOG TTG 2160 
Glj Glf Aso Val Ser Met Tfr Ala Asn Ala Glo Thr Ala /let Ala Leu 
705 710 715 720 

ATG GCT GTA GCC CTG CAT TCC CAC CAA GAG CAG/dT ATC GCG GGA GTG 2208 
Met Gij Val Ala Leu Uis Ser His Gin Glu Gin Leu Gly Gly Val 

725 730 735 



GCG GTT AAG TCG GAG CAC TCG ACC ACT GCA TA' 
Ala Val Lys Ser Glu His Ser Thr Thr Ala 
740 745 



2241 



(2)mRMA'nONFORS£QIDN0:7: 

(OSEQHCECHAItACTEBlSTICS: 

(A) LEI\[GTQ:746ainlDoaclds 

(B) TVP£: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

Oa) SEQIMCE DESCRIPTION: SEQ ffi N0:7: 

Met Ala Pro Pro Thr Asp Val Ser Leu (||y Asp Glu Leu His Leu Asp 
I 5 10 

Gly Glu Asp Val Ala Met Ala His Ala A^ Ala Leu Asp Asp Phe Asp 

20 25 



Leu Asp Met Leu Gly Asp Gly Asp Ser^ro Gly Pro Gly Phe Thr Pro 

35 40 45 

His Asp Ser Ala Pro Tyr Gly Ala Leu ^sp Met Ala Asp Phe Glu Phe 

50 55 60 

Glu Gin Met Phe Thr Asp Ala Leu Glj De Asp Glu ly Gly Gly Lys 



65 



70 



75 



Leu Leu Gly Thr Ser Arg Arg De Sei Asn Ser De Ser Ser Gly Arg 



85 



90 



80 



95 



Asp Asp Leu Ser Pro Ser Ser Ser Leu Asn Gly T]fr Ser Ala Asn Glu 
100 105 110 

Ser Cys Asp Ala Lys Lys Ser Lys Ly! Gly Pro Ala Pro Arg Val Gin 
115 120 li5 

Glu Glu Leu Cys Leu Val Cys Gly As i Arg Ala Ser Gly Tyr His Tyr 
130 135 140 

Asn Ala Leu Thr Cys Glu Gly Cys Lyi Gly Phe Phe Arg Arg Ser Val 
145 150 155 ' 

Thr Lys Ser Ala Val Tyr Cys Cys Lys Phe Gly Arg Ala Cys Glu Met 



165 



170 



175 



Asp Met 1^ Met Arg Arg Lys Cys Gin 6Iu Arg Leu Ljs hsf Cys 
ISO 185 190 

Leu Ala Val Glj Met Arg Pro Glu Cys Val Val Pro Glu Asn Gjh Cys 

195 200 205 

Ala Met Lys Arg Arg Glu Lys Lys Ala GIo Lys Glu Lys Asp/Lys Met 
210 215 220 

Thr m Ser Pro Ser Ser Gin His Gly Gly Asn Gly Ser f/eu Ala Ser 
225 230 235 240 

Gly Gly Glj Gin Asp Phe Val Lys Lys Glu De Leu Asp/^u Met Tbr 
245 250 255 

Cys Glu Pro Pro Gin His Ala Thr He Pro Leu Leu />ro Asp Glu He 

260 265 270 

Leu Ala Lys Cys Gin Ala Arg Asn He Pro Ser Le jl Thr Tyr Asn Gin 

275 280 285 

Leu Ala Val He Tyr Lys Leu He Trp Tn* Gin A^ Gly Tyr Glu Gin 

290 295 300 



Pro Ser Glu Glu Asp Leu Arg Arg He Met Serf Gin Pro Asp Glu Asn 



305 



310 



315 



Glu Ser Gin Thr Asp Val Ser Phe Arg His U^Thr Glu He Thr He 

325 330 335 

Leu Thr Val Gin Leu He Val Glu Phe Ala L;^ Gly Leu Pro Ala Phe 

340 345 350 



Thr L^ He Pro Gin Glu Asp Gin He Thr Lfu Leu Lys Ala Cys Ser 

355 360 365 

Ser Glu Val Met Met Leu Arg Met Ala Ar^Arg Tyr Asp His Ser Ser 

370 375 380 

Asp Ser He Phe Phe Ala Asn Asn Arg Se j l^r Thr Arg Asp Ser Tyr 
385 390 395 / 400 

Lys Met Ala Gly Met Ala Asp Asn He Glu Asp Leu Leu His Phe Cys 
405 410 415 



Arg Gin Met Phe Ser Met Lys Val Asp isn Val Glu Tyr Ala Leu Leu 

420 425 43 

Thr Ala He Val He Phe Ser Asp Arg Pr ) Giy Leu Glu Lys Ala Gin 
435 440 445 

Leu Val Glu Ala He Gin Ser Tyr lyr He Asp Thr Leu Arg He Tyr 

450 455 460 ! 



# 



70 



De Leu Asn Arg His Cfs Giy Asp Ser Met Ser Leu Val Pbe T^Ala 
465 470 475 480 / 

Ljs Leu Leu Ser De Leu Thr Glu Leu Arg Thr Leu 6ly Asff Gin Asn 
485 490 495 / 

Ala Glu Met Cys Pbe Ser Leu Ljs Leu Lys Asn Arg Lys ^u Pro Lys 
500 505 510 / 

Pbe Leu Glu Glu He Trp Asp Val His Ala De Pro Pro S^r Val Gin 

515 520 525 / 

Ser His Leu Gin De Thr Gin Glu Glu Asn Glu Arg Led Glu Arg Ala 

530 535 540 1 

Glu Arg Met Arg Ala Ser Val Gly Gly Ala De Thr Ali Giy De Asp 

545 550 555 560 / 

Cys Asp Ser Ala Ser Thr Ser Ala Ala Ala Ala Ala ^ia Gin His Gin 

565 570 575 

Pro Gin Pro Gin Pro Gin Pro Gin Pro Ser Ser lA Thr Gin Asn Asp 

580 585 590 

Ser GiD His Gin Thr Gin Pro Gin Leu Gin Pro Gli Leu Pro Pro Gin 

595 600 605 



Leu Gin Gly Gin Leu Gin Pro Gin Leu Gin Pro (Dn Leu Gin Thr Gin 

U 610 615 620 

w I 

M= Leu Gin Pro Gin De Gin Pro Gin Pro Gin Leu I eu Pro Val Ser Ala 

m 625 630 635 64( 

5 Pro Val Pro Ala Ser Val Thr Ala Pro Gly Ser I en Ser Ala Val Ser 

645 650 655 

Thr Ser Ser Glu Tyr Met Gly Gly Ser Ala Ala I e Gly Pro De Thr 

660 665 670 

Pro Ala Thr Thr Ser Ser De Thr Ala Ala Val 1 hr Ala Ser Ser Thr 

675 680 685 

Thr Ser Ala Val Pro Met Gly Asn Gly Val Gly V il Gly Val Gly Val 

690 695 700 

Gly Gly Asn Val Ser Met Tyr Ala Asn Ala Gin Tl r Ala Met Ala Leu 
705 710 715 72( 

Met Gly Val Ala Leu His Ser His Gin Glu Gin h iU De Gly Gly Val 

725 730 735 

Ala Val Lys Ser Glu His Ser Thr Thr Ala 

740 745 



71 



(2)IXF0RiIiTI0NF0RSEQIDN0:X: 

(i) SEQlMCECHABACllBIS'nGS: 

(A) LMGT9: 3126 base pairs 

(B) T¥PE: nucleic acid 
(OSlSAMlEDNESS.'botli 
(D)TOPOyGY:both 

(ii) MOLECULE WPEicDM 



(fx) FEATURE: 

(A) NAME/KEY: CDS 

(B) yCA'HON: 1J126 
(D)OraERINFORMATlOK:/product= "Gfi 



Od) SEQUENCE DESCRffHON: SEQ ID NO:S: 

ATG GAC TCC AAA GAA TCA TTA ACT CCT GGT j*A GAA GAA AAC CCC AGC 48 
Met Asp Ser Lys Glu Ser Leu Thr Pro Cly Arg (^u GIu Asn Pro Ser 
1 5 10 15 

AGT GTG CTT GCT CAG GAG AGG GGA GAT GT(I ATG GAC TTC TAT AAA ACC 96 
Ser Val Leu Ala Gin GIu Arg Gly Asp Val Met 4p Pbe Tyr Lys Tbr 

20 25 eo 



CTA ACA GGA GGA GCT ACT GTG AAG GTT 1 
Leu Arg Gly Gly Ala Thr Val Lys Val Ser Ala S 

35 40 45 



'GCGTCTTCACCCraCTC 
jr Ser Pro Ser Leu 



144 



GCT GTC CCT TCT CAA TCA GAC TCC AAG CAJ) CGA AGA CTT TO GH GAT 
Ala Val Ala Ser Gin Ser Asp Ser Lys Gin Arg|irg Leu Leu Val Asp 

50 55 60 



192 



m CCA AAA GGC TCA CTA ACC AAT GCG (AG CAG CCA GAT CTC TCC AAA 
Phe Pro Lys Gly Ser Val Ser Asn Ala Gin G||i Pro Asp Leu Ser Lys 
65 70 75 



240 



GCA GTT TCA CTC TCA ATG GGA CTG TATttTG GGA GAG ACA GAA ACA AAA 
Aia Val Ser Leu Ser Met Gly Leu Tjfr Met jCly GIu Thr Glu Thr Lys 
85 90 95 1 

GTG ATG GGA AAT GAC CTG GGA TO C(ji CAG CAG GGC CAA ATC AGC CTT 
Val Met Gly Asn Asp Leu Gly Phe Pro Gla Gia Gly Gin De Ser Leu 
100 105 liol 

TCC TCG GGG GAA ACA GAC WA AAG (ST TTG GAA GAA AGC ATT GCA AAC 
Ser Ser Gly Glu Thr Asp Leu Lys Leu Ueu Glu GIu Ser De Ala Asn 
115 120 125 1 



CTC AAT AGG TCG ACC AGT GTT CCA GAG AAC CCC AAG AGT TCA GCA TCC 
Leu Asn Arg Ser Thr Ser Val Pro GItf Asn Pro Lys Ser Ser Ala Ser 
130 135 140 ' 



72 



ACT GCT GTG TOT GOT GCC CCC AC4 GAG AAG GAG m CCA AAA AC^CAC 480 
Thr Ala Val Ser Ala Ala Pro Thr Gla Ljs Glu Phe Pro Lys Thr His 
145 150 155 160 

TCT CAT GTA TCT TCA GAA CAG CAA CAT TTG AAG GGC CAG ACT (/CC ACC 528 
Ser Asp Val Ser Ser Glu Gin Gin His Leu Ljs Gly Gin Thr Gly Thr j 
165 170 175 

AAC GGT GGC AAT GTG AAA TTG TAT ACC ACA GAC CAA ACC ACrfTTT GAC 576 
Asn Gly Gly Asn Val Lys Leu Tyr Thr Thr Asp Gin Ser Thr Phe A^p 
180 185 190 

ATT TTG CAG GAT TO GAG TTT TCT TCT GCG TCC CCA GGT IaA GAG ACC 624 
He Leu Gin Asp Leu Glu Phe Ser Ser Gly Ser Pro Gly Lys Glu | 
195 200 205 

AAT GAG ACT CCT TGG AGA TCA GAC CTG TO ATA GAT GAA[AAC TCT TO 672 
Asn Glu Ser Pro Trp Arg Ser Asp Leu Leu Ue Asp Glu Asn Cp Leu 
210 215 220 

CTT TCT CCT CTG GCG GGA GAA GAC CAT TCA TO CTT TO GAA GGA AAC 720 
Leu Ser Pro Leu Ala Gly Glu Asp Asp Ser Phe Leu Leu Glij Gly Asn 

225 230 235 240 

TCG AATGAG GACTGC AAG CCTCTCATTTTA CCG GAC AtTAAA CCCAAA 768 
Ser Asn Glu Asp Cys Lys Pro Leu De Leu Pro Asp Thr hyj Pro Lys 

245 250 255 

ATT AAG GAT AAT GGA GAT CTG GW TO TCA AGC CCrfAGT AAT GTA ACA 816 
He Lys Asp Asn Gly Asp Leu Val Leu Ser Ser Pro Ser A^ Val Thr 

260 265 270 

CTG CCC CAA GTG AAA ACA GAA AAA GAA GAT TO ATt GAA CTC TCC ACC 864 
Leu Pro Gin Val Lys Thr Glu Lys Glu Asp Phe He Glu ^u Cys Thr 

275 280 285 

CCT GGG GTA ATT AAG CAA GAG AAA CTG GGC ACA dn TAC TGT CAG CCA 912 
Pro Gly Val He Lys Gin Glu Lys Leu Gly Thr Val T^* m Clo Ala 



AGC m CCT GGA GCA AAT ATA ATT GGT AAT AAj ATG TCT GCC AH TCT 
Ser Phe Pro Gly Ala Asn He He Gly Asn Lys Met S^ Ala Ue Ser 

305 310 315 320 

GIT CAT GGT GTG ACT ACC TCT GGA GGA CAG AtG TAC CAC TAT GAC ATG 
Val His Gly Val Ser Thr Ser Gly Gly Gin Met Tfr His iy Asp Met 



AAT ACA GCA TCC CTT TCT CAA CAG CAG GAT m AAG CCT ATT TTT AAT 1056 
AsD Thr Ala Ser Leu Ser Gin Gin Gin Asp Gin ljs Pro Ue Phe Asn 

340 345 350 



GTC AIT CCA CCA ATT CCC GTT GGT TCC GAJtf AAT TGG AAT AGG TGC CAA 1 1 04 
Val He Pro Pro Ue Pro Val Gly Ser Glu Asn Tfp Asn Arg Cys Gin 



73 



GGA Itn' GGA GAT GAG MC m ACT m (m; G6G ACT CTG iUC TTC CCT 
GIf Ser Gl; Asp Asp Asd Leu Tbr Ser Lea Gly Thr Leu Asn Pbe 
370 m 380 



1132 



GGT CGA ACA GTT m TOT AAT GGC TAT TGA AGC CCC AGC AW AGA CCA 1200 
Glj Arg Thr Val Phe Ser Asn Gly Tjfr Ser Ser Pro Ser Het Arg^ro 

383 390 393 400 

GAT GTA AGC TCT CCT CCA TCC AGC TCC TGA ACA GCA ACA/ACA GGA CCA 1248 
Asp Val Ser Ser Pro Pro Ser Ser Ser Ser Thr Ala Thr Tbr^Gly Pro 
405 410 415 



CCT CCC AGC GGC CGC GT6 CAA GAG GAG CTG TCC CT6 GIT TGC GGC GAC 
Pro Pro Ser Gly Arg Val Gin Glu Glu Leu Cys Leo Val C);/ Gly Asp 
420 423 430 



1296 



AGG GCC TCC GGC TAC CAC TAG AAC 6CC CTC ACC TGj GGA TCC TGC AAG 1344 
Arg Ala Ser Gly Tyr His 1^ Asn Ala Leu Thr Cys Gly sjbr Cys Lys 
435 440 443 



GTG TTC m CGA CGC AGC GTT ACG AAG AGC GCC OTC TAC TGC TGC AAG 
Val Pbe Phe Arg Arg Ser Val Thr Lys Ser Ala Val Tf Cys Lys 
430 435 460 



1392 



TTC GGG CGC GCC TGC GAA ATG GAC ATG TAC ATG AGG CGA AAG TGT CAG 
Phe Gly Arg Ala Cys Glu Met Asp Het Tyr Het Argjirg Lys Cys Gin 
463 470 475 480 



1440 



1. 1 



GAG TGC CGC CTG AAA AAG TGC CTG GCC GTG GfT ATG CGG CCG GAA TGC 
Glu CysArgLeuLysLys Cys Leu Ala Val GlyHetflrgPro Glu Cys 
483 490 495 



6TC GTC CCG GAG AAC CAA TGT GCG ATG AAG (KG CGC GAA AAG AAG GCC 
Val Val Pro Glu Asn Gin Cys Ala Met Lys Arg Arj Glu L^ Lys Ala 

500 505 510 



1336 



CAG AAG GAG AAG GAC AAA ATG ACC ACT TCG 
Gin Lys Glu Lys Asp Lys Het Thr llir Ser Pro 
515 520 525 



AGC TCT CAG GAT GGC 1384 
r Ser Gin His Gly 



GGC AAT GGC AGC TTG GCC TCT GGT GGC GGO CAA GAC TTT GTT AAG AAG 1632 
Gly Asn Gly Ser Leu Ala Ser Gly Gly Gly Gin a|) Phe Val Lys Lys 
330 335 540 



GAG ATT Cn GAC CTT ATG ACA TGC GAG CCG CCC GAG CAT GCC ACT ATT 
Gla ne Leu Asp Leu Het Thr Cys Glu Pro Pit Gin His Ala Thr He 

545 330 533 960 



CCG GTA CTA CCT GAT GAA ATA TTG GCClAG TGT CAA GCG CGC AAT ATA 1728 
Pro Leu Leu Pro Asp Glu De Leu Ala Lys Cys Gin Ala Arg Asn He 
365 370 579 



CCT TCC m ACG TAC AAT CAG TTG GCOGTr ATA TAC AAG m AIT TGG 1776 
Pro Ser Leu Thr Tyr Asn Gin Leu Ala Val He Tyr Lys Leu He Trp 

580 583 590 



TAC CAC GAT GGC TAT GAG CAG CCA TCT CAA GAG GAT CTC ACG CGT ATA 1824 
1^ GIo Asp Glj TjT GIu Gin Pro Ser Glu Glu Asp Leu Arg Arg De / 
595 600 605 / 

ATG AGT CAA CCC CAT GAG AAC GAG ACC CAA ACG GAC CTC AGC TTTiCGG 1 872 
Met Ser Gin Pro Asp Glu Asn Glu Ser Gin Thr Asp Val Ser Phe Arg / 
610 615 620 / 

CAT ATA ACC GAG ATA ACC ATA CTC ACG GTC CAG TK ATT GTT GAG TTT 1920 
His De Thr Glu Oe Thr De Leu Thr Val Gin Leu De Val Glu Phe / 

625 630 635 640 / 

GCT AAA GGT CTA CCA GCG TTF ACA AAG ATA CCC CAG GAG GjfC CAG ATC 1968 
Ala Lys Gly Leu Pro Ala Phe Thr Ljs De Pro Gin Glu Asp Gin Oe 
645 650 655 / 

ACG m CTA AAG GCC TGC TCC TCG GAG GTG ATC ATG CTjfc CGT ATG GCA 2016 
Thr Leu Leu Ljs Ala Cys Ser Ser Glu Val Met Met Leu Arpet Ala 
660 665 670 7 

CGA CGC TAT GAC CAC AGC TCG GAC TCA ATA TTC TTC fiCG AAT AAT AGA 2064 
Arg Arg Asp His Ser Ser Asp Ser He Phe Phe Ala m Asn Arg 
675 680 685 / 

TCA TAT AM CCG GAT TCT TAC AAA ATC GCC GGA m GCT GAT AAC m 2112 
Ser Tyr Thr Arg Asp Ser Tyr Lys Met Ala Gly Met Ala Asp Asn He 
690 695 700 / 

GAA GAC CTG CTG CAT TTC TCC CGC CAA ATG TTC TCG ATC AAG GTC GAC 2160 
Glu Asp Leu Leu His Phe Cys Arg Gin Met Phe Ser Met Lys Val Asp 
705 710 715 720 / 

AAC GTC GAA TAC GCG CTT CTC ACT GCC ATT ATC TTC TCG GAC CCG 2208 
Asn Val Glu Tyr Ala Leu Leu Thr Ala He Val He^he Ser Asp Arg 
725 730 735 / 

CCG GGC CTG GAG AAG GCC CAA CTA GTC GAAIGCG ATC CAG AGC TAC TAC 2256 
Pro Gly Leu Glu Lys Ala Gin Leu Val Glu Ala ye Gin Ser Tyr Tyr 
740 745 750 

ATC GAC ACG CTA CGC ATT TAT ATA CTC. 
He Asp Thr Leu Arg He Tyr He Leu Asn Ai 

755 760 765 

ATG AGC CTC GTC TTC TAC GCA AAG CTG fcTC TCG ATC CTC ACC GAC CTG 2352 
Met Ser Leu Val Phe Tyr Ala Lys Leu Lei/Ser He Leu Thr Glu Leu 
770 775 780 / 

CGT ACG CTG GGC AAC CAG AAC GCC GAfi ATG TGT TTC TCA CTA AAG CTC 2400 
Arg Thr Leu Gly Asn Gin Asn Ala Glu Met Cys Phe Ser Leu Lys Leu 
785 790 795 / 800 

AAA AAC CGC AAA CTG CCC AAG TTC CTC GAG GAC ATC TCG GAC GTT CAT 2448 
Lys Asn Arg Lys Leu Pro Lys Phe Leu Glu Glu He Trp Asp Val His 
805 810 / 815 



C CGC CAC TGC GGC GAC TCA 2304 
His Cys Gly Asp Ser 



75 



GCC ATC CCG m TCG GTC CAC TCG CAC m CAC AH ACC CAC GAG GAG| 2496 
Ala De Pro Pro Ser Val Gin Ser His Leu Gin De Thr Gin Glu Glu 



AAC GAG CGT CTC CAC CGG GCT GAG CGT ATG CGG GCA TCG CTT GGC ([GC 2544 
AsD Glu Arg Leu Glu Arg Ala Glu Arg Met Arg Ala Ser Val Gly Gly 
835 840 845 

GCCAnACCGIXGGCATTGATTGCGACTCTGCCTCCACTTCGGC^GCC 2592 
Ala De Thr Ala Gly De Asp Cys Asp Ser Ala Ser Thr Ser Ala Ala 
850 855 860 

GCA GCC GCC CCC CAG CAT CAC CCT CAG CCT CAG (XXl CAG CCCyCAA CCC 2640 
Ala Ala Ala Ala Gin His Gin Pro Gin Pro Gin Pro Gin Pro Gin p/ 
865 870 875 

TCC TCC CTG ACC CAG AAC GAT TCC CAG CAC CAC ACA CAC to CAC CTA 2688 
Ser Ser Leu Thr Gin Asn Asp Ser Gin His Gin Thr Gin Pro Qlo Leu 
885 890 89 

CAACCTCAGCTACCACCTCACCTGCAAGCTCAACTGC^CCCCAGCTC 2736 
GIq Pro Gin Leu Pro Pro Gin Leu Gin Gly Gin Leu Cln Prp Gin Leu 
900 905 910 

CAA CCA CAG CTT CAG ACC CAA CTO CAG CCA CAG ATT SAA CCA CAG CCA 2784 
Gin Pro Gin Leu Gin Thr Gin Leu Gin Pro Cln He Cln p/o Glu Pro 

915 920 925 

CAG CTC CTT CCC GTC TCC GCT CCC CTG CCC GCC TCtiCTA ACC CCA CCT 
Cln Leu Leu Pro Val Ser Ala Pro Val Pro Ala Ser Val Irhr Ala Pro 
930 935 940 

CGT TCC TO TCC CCG CTC ACT ACC ACC AGC CAA |lC ATG GCC GGA ACT 
Gly Ser Leu Ser Ala Val Ser Thr Ser Ser Glu Tfr lll4 ^^1 
945 950 955 960 

GCG CCCATA GCA CCCATC ACC CCC CCA ACCACCA'GCAGTATCACG GCT 
Ala Ala He Gly Pro De Thr Pro Ala Thr Thr Ser Sef He Thr Ala 
965 970 975 

CCC CTT ACC GCT AGC TCC ACC ACA TCA CCC GT^CCG ATG GCC AAC GGA 2976 
Ala Val Thr Ala Ser Ser Thr Thr Ser Ala Val Pro ^let Gly Asn Gly 
980 985 990 

CTT GGA GTC CGT CTT GGC GTC GGC GGC AAC fiW) AGC ATG TAT GCG AAC 3024 
Val Gly Val Gly Val Gly Val Cly Gly Asn Val Serl^etl^AlaAsn 
995 1000 1005 

GCC CAC ACC GCG ATG GCC TO ATG GCT CTi GCC CTG CAT TCG CAC CAA 3072 
Ala Cln Ala Met Ala Leu Met Cly Val Ala f[eu His Ser His Gin 
1010 1015 1020 

GAG CAG CTT ATC CGG GGA CTG CCC CTT AkC TCG CAG CAC TCG ACG ACT 3120 
Glu Cln Leu Ue Gly Cly Val Ala Val Lys Ser Glu His Ser Thr Thr 
1025 1030 1035 ,^1040 



eCATAG 
Ala 



(2)INF0BA1A1I01VF0RSEQIDIV0:9: 

(OSEQUMCECQAIUCraiSTICS: 

(A) LENGTH: 1041 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(ri) SEQIMQE DESCBIPHON: SEQ ffi N0:9: 

Uet Asp Ser Ljs Glu Ser Leu Tbr Pro Gly Arg Glu Gli/ Asn Pro Ser 
1 5 10 15 

Ser Val Leu Ala Gin Glu Arg Glj Asp Val Met Asp Pl^ Tyr Ljs Thr 

20 25 30 

Leu Arg Gly Gly Ala Thr Val Lys Val Ser Ala Ser S^r Pro Ser Leu 

35 40 45 

Ala Val Ala Ser Gin Ser Asp Ser Lys Gin Arg Arg (^eu Leu Val Asp 
50 55 60 

Phe Pro Lys Gly Ser Val Ser Asn Ala Glo Gin Pr^ Asp Leu Ser Lys 

65 70 75 80 

Ala Val Ser Leu Ser Met Gly Leu Tyr Met Gly (Ju Thr Glu Thr Lys 

85 90 95 

Val Met Gly Asn Asp Leu Gly Phe Pro Gin GInjbly Gin Ue Ser Leu 
100 105 110 

Ser Ser Gly Glu Thr Asp Leu Lys Leu Leu (^u Glu Ser He Ala Asn 
115 120 125 

Leu Asn Arg Ser Thr Ser Val Pro Glu AsnjPro Lys Ser Ser Ala Ser 
130 135 140 

Thr Ala Val Ser Ala Ala Pro Thr Glu Ly^Glu Phe Pro Lys Thr His 
145 150 155 / 160 

Ser Asp Val Ser Ser Glu Gin Gin His l|u Lys Gly Gin Tbr Gly Thr 
165 170 /l75 

Asn Gly Gly Asn Val Lys Leu 1^ Thr Thr Asp Gin Ser Thr Phe Asp 
180 185 loo 



De Leu Gin Asp Leu Glu Phe Ser S^r Gly Ser Pro Gly Lys Glu Thr 
195 200 



77 



Asn GIu Ser Pro Trp Arg Ser Asp Leu Leu De Asp Glu Asn C]fs Let/ 
210 215 220 / 

Leu Ser Pro Leu Ala Gly Glu Asp Asp Ser Phe Leu Leu GIu GlyAsn 
225 m 235 240 7 

Ser Asn Glu Asp Cys Ljs Pro Leu He Leu Pro Asp Thr Lys Pro Ljs 

245 250 255 / 

lie Lys Asp Asn Gly Asp Leu Val Leu Ser Ser Pro Ser Asn Val Thr 

260 265 270 / 

Leu Pro Gin Val Lys Thr GIu Lys GIu Asp Phe He Glu Ifeu Cys Thr 
275 2X0 285 / 

Pro Gly Val Be Lys Gin GIu Lys Leu Gly Thr Val Tyrifcys Gin Ala 
290 295 300 / 

Ser Phe Pro Gly Ala Asn Ue He Gly Asn Lys Met m Ala De Ser 
305 310 315 320 / 

Val His Gly Val Ser Thr Ser Gly Gly Gin Met iWHis Tyr Asp Met 

325 330 335 / 

Asn Thr Ala Ser Leu Ser Gin Gin Gin Asp Glniys Pro Ue Phe Asn 
340 345 350 / 

Val De Fro Pro De Pro Val Gly Ser Glu AsnflYp Asn Arg Cys Gin 

355 360 365 / 

Gly Ser Gly Asp Asp Asn Leu Thr Ser Leufcly Thr Leu Asn Phe Pro 
370 375 3X0 / 

Gly Arg Thr Val Phe Ser Asn Gly Tyr Se/ Ser Pro Ser Met Arg Pro 

385 390 395 / 400 

Asp Val Ser Ser Pro Pro Ser Ser Ser Ser Thr Ala Thr Thr Gly Pro 
405 410 /415 

Pro Pro Ser Gly Arg Val Gin Glu GIuLeu CysLeu Val Cys Gly Asp 
420 425 m 



Arg Ala Ser Gly Tyr His Tyr Asn Ali Leu Thr Cys Gly Ser Cys Lys 
435 440 ^5 

Val Phe Phe Arg Arg Ser Val Thr Lys Ser Ala Val Tyr Cys Cys Lys 

450 455 4(0 

Phe Gly Arg Ala Cys GIu Met Asp tiet Tyr Met Arg Arg Lys Cys Gin 
465 470 475 480 

Glu Cys Arg Leu Lys Lys Cys Led Ala Val Gly Met Arg Pro Glu Cys 




495 



78 



=P 
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m 

c 
y 

m 



Val Val Fro GIu Aso Gin Cys Ala m Ljs Arg Arg GIu Ljs Ljs ^ 
500 505 510 

Gin Lys GIu Ljs Asp Lys Met Thr Thr Ser Pro Ser Ser Gl^is Gly 
515 520 525 

Gly Asn Gly Ser Leu Ala Ser Gly Gly Gly Gin Asp Phe Lys Lys 

530 535 540 

GIu lie Leu Asp Leu Net Thr Cys GIu Pro Pro Gin ^Is Ala Thr fle 

545 550 555 560 

Pro Leu Leu Pro Asp GIu Ue Leu Ala Lys Cys G^i Ala Arg Asn lie 

565 570 575 

Pro Ser Leu Thr Tyr Asn Gin Leu Ala Val U0>r Lys Leu De Trp 

580 585 590 

1>r Gin Asp Gly Tjr GIu Gin Pro Ser GIu G/u Asp Leu Arg Arg De 

595 600 605 

Met Ser Gin Pro Asp Gin Asn GIu Ser Gl jf Thr Asp Val Ser Phe Arg 
610 615 

His De Thr GIu De Thr fle Leu Thr Vaf Gin Leu lie Val Giu Phe 

625 630 635 / 640 

Ala Lys Giy Leu Pro Ala Phe Thr Ly^e Pro Gin GIu Asp Gin He 

645 650 / 655 

Thr Leu Leu Lys Ala Cys Ser Ser m Val Met Met Leu Arg Met Ala 
660 665 / 670 

Arg Arg Tyr Asp His Ser Ser Asp/Ser He Phe Phe Ala Asn Asn Arg 
675 680 / 685 

Ser Tyr Thr Arg Asp Ser Tyr m Met Ala Gly Met Ala Asp Asn He 

690 695 nOO 

GIu Asp Leu Leu His Phe Cy/Arg Gin Met Phe Ser Met Lys Val Asp 
705 710 /715 720 

Asn Val GIu Tyr Ala Leu \L Thr Ala Ue Val Ue Phe Ser Asp Arg 

725 710 735 

Pro Gly Leu Giu Lys Ala 6ln Leu Val GIu Ala Ue Gin Ser Tyr Tyr 

740 745 750 



He Asp Thr Leu Arg U eJTyr De Leu Asn Arg His Cys Gly Asp Ser 

755 760 765 



Met Ser Leu Val Phe Tyr Ala Lys Leu Leu Ser He Leu Thr GIu Leu 
770 775 780 



Arg Hit len GIf Asn Glo Asn Ala Glu Met C]fs Phe Ser/eu Ljs Len 
785 790 795 8 

Ljs Asn Arg Ljs Leo Pro Ljs Phe Leu Glu Glu De jlVp Asp Val His 
805 810 815 

Ala fle Pro Pro Ser Val Gin Ser His Leu Gin H/Thr Gin Glu Glu 



79 
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Asn Glu Arg Leu Glu Arg Ala Glu Arg Met A;^ Ala Ser Val Gly Gly 

m m 845 

Ala lie Thr Ala Gly fle Asp Cys Asp Ser Aiji Ser Thr Ser Ala Ala 
850 855 

Ala Ala Ala Ala Glo His Gin Pro Gin PrqfGln Pro Gin Pro Gin Pro 

865 870 875 

Ser Ser Leu Thr Gin Asn Asp Ser Gin ^is GId Thr Gin Pro Gin Leu 

885 890 

Gin Pro Gin Leu Pro Pro Gin Leu Gli Gly Gin Leu Gin Pro Gin Leu 
900 905 IllO 

Gin Pro Gin Leu Gin Thr Glo Leu Gjn Pro Gin Ue Gin Pro Gin Pro 

915 921 

Gin Leu Leu Pro Val Ser Ala Pro U Pro Ala Ser Val Tbr Ala Pro 

9e0 9S5 

Gly Ser Leu Ser Ala Val Ser ThrlSer Ser Glu l^r Met Gly Gly Ser 

945 950 953 

Ala Ala fle Gly Pro Ue Thr Pro iia Thr Thr Ser Ser lie Thr Ala 

965 970 / 975 

Ala Val Thr Ala Ser Ser Thr m Ser Ala Val Pro Met Gly Asn Gly 

980 985 / 990 

Val Gly Val Gly Val Gly Val GliciyAsn Val Ser Met Tyr Ala Asn 
995 1000 j 1005 

Ala Gin Thr Ala Met Ala L^ Met Gly Val Ala Leu His Ser His Gin 
1010 1015 

Glu Gin Leu He Gly Gly Vd Ala Val Lys Ser Glu His Ser Ik Thr 
1025 lOeO / 1035 1040 



Ala 



# 
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(2)M0BM4mF0RSEQIDN0:]0: 

(i) SEQ1MQE CHARACWQCS: 

(A) LENGTE: 13 base pairs 

(B) TVPE: nucleic acid 
(OSlHAMtEDNESSiboth 
«)TOPOyGY:both 

(ii) MOLECULE TYPE: m (genomic) 



(ix) FEATURE: 

(A) lliAME/KEY:mlsc_feature 

(B) L0CA'n0N:7 
(D) OTHER OTORMAHON: /prodijfct= "] 



/note= "N at position 7 is 0 up to 5 
witb 1 nucleotide being esp/cially preferred. 



(Ki) SEQUEIVQE DESCBIPM: SEfi ID \0:10: 
RGBimTGNM 
(2) INFORAUTIOIV FOR SEQ ID N(K1 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: ISbasepai^ 

(B) T¥PE: nucleic acid 

(C) STRAM)EDNESS:botl 

(D) TOPOLOGY: both 

(ii) MOLECULE TYPE: DNAfoenomic) 



13 



(ix) FEATURE: 

(A) NAME/KEY: misq/ feature 

(B) MCATI0N:7 

0) OTHER MORlflHON: /product= 
Response Element" 

/note= "N ai position 7 can be 0 up to 5 
nucleotides, mih 1 nucleotide being preferred." 



ne 



(xi) SEQUENCE DESqRIP'nOlV: SEQID P 
RGNNCANKNNVCY 

(2) INFORMATION FOjlSEQn»N0:12: 

(i) SEQUENCE CHlRACTMSTTCS: 

(A) LENGTH:] 

(B) TYPE: nucleic acid 

(C) STRANDEIiNESS:botb 

(D) T0P0yGY:both 
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(ii) MOLECULE Tff E: DM (genomic) 
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Od) SEQUENCE DESCRIPTION: SEQ ID N0:12:^ 
AGTCCAiraTTCT 

(^mRMATI0NF0RSEQIDN0:i3: 

(i) SEQUENCE CHARAdERISUCS: 
(A) LENGTH: 13 base pairs ^ 
(D) TYPE: nucleic acid 

(C) STRANDEDNESS:both ^ 

(D) TOPOMGY:both ^ 

/ 

(ii) MOLECULE TYPE: DNA (genome) 



(ix) FEATURE: 

(A) NAME/KEY: miscjeatuiy 

(B) L0CA™N:7 / 
(D) OTHER INFORMAHON: /product= "Ecdjsone Response 

Element" j 

/note = "N at position 7 can be 0 up to 5 

nucleotides, witb 3 npcleotides being preferred." 



(xi) SEQUENCE DESCRIPTIilN: SEQ ID N0:13: 
RGBmGRNNM / 13 
(2) INFORMATION FOR SEQ ID N0:14: 

(i) SEQUENCE CHARAmtlSIICS: 

(A) LENGTH: 49 bie pairs 

(B) TYPE: nucleickld 

(C) STItANDEDNESS:botb 

(D) TOPOLOGY: tfoth 

(iO MOLECULE Ty4 DNA (genomic) 

(xi) SEQUENCE DE WTION: SEQ ID N0:14: 
TACAACGCCC TCACCTGTGG ATCCTGCAAG GTGTTTCTTr CGACGCAGC 
(2)INF0RMATI0NFflRSEQIDN0:15: 

(i) SEQUENCE C^CTERISUCS: 

(A) LENGTH: 53 base pairs 

(B) TYPE: nucleic acid 

(C) STIlANDEDNESS:both 
ffl)Tt)POLOGY:both 



49 
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(ii) MOLECULE TYPE: DNi (genomiG) 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:15: 
GTACTCCCGG GGCCGGGCTA ItlCGGGGCGG GGCTMXf!GC TAGGGGCGGG GCA 
(2) DiFORAUnON FOR SEQ ID N0:16: 

(i) SEQUENCE CHARACTERISIICS: 
(4)LEIVG11I:53basepair8 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS:both 

(D) TOPOLOGY: both 

(ii) MOLECULE TYPE: DM (genomic)/ 
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(Ii) SEQIIMCE DESCBiraOlV: SEOflD K0:16: 
GTA(yrcC(X]CGimAGCCATrAGI]CCGGmmAGCm 53 



LL?. 



(2)INFORMA110NFORSEQIDNff:17: 

(i) SEQUENCE CHARAdERIsfcS: 

(A) LENGTH: M base pain 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS:botl4 

(D) TOPOLOGY: both 

(ii) MOLECULE TYPE: DNA (genomic) 



(£i) SEQUENCE DESCRIPTION: SEQ ID N0:17: 
ACCTCGATGG ACAAGTGCATp;mTrTGC TGAA 
(2)INFORMA130NFORS£q|[DN0:18: 



(I) SEQUENCE GHARAdERISUCS: 

(A) LENG11:35basJpairs 

(B) TYPE: nucleic acid 
(OSmNDEDNESSjbotb 
(D) TOPOLOGY: boti 



(ii) MOLECULE TYPE: DNA (genomic) 
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